PATENT 
0630-1296P 



IN THE U.S. PATENT AND TRADEMARK OFFICE 

Applicant: Myoung Goo LEE; Hong Bae PARK Conf.: 

Appl. No.: NEW Group: 

Filed: December 28, 2001 Examiner 

For: ELECTROSTATIC DISCHARGE PROTECTION 

CIRCUIT 

LETTER 



Assistant Commissioner for Patents December 28, 2001 

Washington, DC 20231 

Sir: 

Under the provisions of 35 U.S.C. § 119 and 37 C.F.R. § 
1.55(a), the applicant (s) hereby claim (s) the right of priority 
based on the following application (s) : 

Country Application No. Filed 

KOREA 87294/2000 December 30, 2000 




A certified copy of the above-noted application ( s ) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fee required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



S §! £1 S 
Application Number 

§ i y i i 

Date of Application 



^Si^gj 2000 a HI 87294 



2000 £ 121J 30 S 



H §J O] 

Applicant(s) 



i 



n 



•a 



2001 01 17 

a Sj OJ 



COMMISSIONE 



si 




1020000087294 2001/1/2 

mm 

im^ms.] 0013 
mmmm 2000.12.30 

H01L 27/10 

[&SOj ssi] e s d sssis 

[tt*S2l ggSUl ELECTROSTATIC DISCHARGE(ESD) PROTECTION CIRCUIT 

1-1998-004569-8 

[CH£I2>] 

[CH£I2J2H] 9-1998-000202-3 
[S^°|oj^^bH^] 1999-057677-7 

LEE , Myung Goo 
[^Bim^His] 691122-1400318 
l^m&m 361-480 

[^^i g^Ai m<=i=? mmm 5omx\ m en ax^i 

^Ah Be 9 18S 
KR 

[&S°I Sgfi^ll PARK, Hong 8ae 

C^ej^^Sl^] 700119-1823118 

361-480 

i^±] mmms. s^ai m^=? s§§ sosjxi soiets=fli &xti\ 

^Al B§ 9 18S 
KR 
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2001/1/2 



mmm oil 9\m m&, ni6os°i s§ 

oil m&MM m &=?mua. qhsisj 

(oj) 



12 

0 

0 



93 
EM 



11 St 
490,000 m 
1. 2^A-1- g Ail Ai 



29,000 m 

0 SI 
0 

461,000 m 
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NMOSH^liE^ ESD^.JlSlS.ofl ^/#^ 7l^A>o]ofl 

£ 3 
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1020000087294 2001/1/2 

E S D ^^{ELECTROSTATIC DISCHARGE(ESD) PROTECTION CIRCUIT} 

J£ 1-^ ^efl^ ESD iLJLs]^ <>};£-. 

£ 2^ S. lo\) ESD iLJLS]^ ello]o>^-^- q-E^ 

J£ 3-^ l^ofl ESD JiJ:S|S. 

£ 4^ £ 3°fl ESD iiSLSlS.^ efloi-o>^.^- uf^^ . 

*** £^2} ^iL ^-^r^l tHtb ^S^l -M^ *** 
10 : sfljE. 12 : tfl^-2|S 

N1.N2 : NMOSS^^l^i^ Bl : 7)*$ w r 0 l#^ e^*]^ 

<8> HV£*fl ^^^s.^ ESDCElectrostatic discharge) 3Hcf. 

<9> ^ !■& NMOSM^^l^EiS. ^Bfl5] ESD^-MSolrf. 

<io> 3E 1«^1 J£X|£ w^^-o]. NMOSS^^l^Ei(Nl)^ =efl<y^ 3flj=(o^ SE^ #^2fl = )(10) 

13-4 



1020000087294 2001/1/2 

^^^l^Ei(Bl)^ NMOSM^x)^e^(NI)^ I^e)]^ 4ii5.-?-El zj-zj- -se^ 
^ *1 e-1 <4 NMOSM 31 *1 ^ (Nl ) ^ 7] & SL£.¥-*\ ^ ^ tifl <>1 ^ £) ^ , #71 tifl °1 

<12> se*!:, 4^(10)^ ^*J-(R)^ ^^5.(12)^1 *ilKR)^ ^#^>^ ^ 

NM0SM^^l^Ei(N2)7> . o)x^ y ^(R)^ NMOSM^ +B\ (N2)S JLe^ 

ESD^ff-1- #4^1 7l^r <*^g- NM0SM^^l^Ei(N2)^ NMOSM^^iE] (Nl)^l ^ 

n afl7i£]*l ^ ESD 311^1- ;*l]7l*Rr 

<13> 5. 2^ £ lofl ^2floj ESDiSslS.^ efl a] o]tf. 

<14> ol^ol ^sflcq ESDiLJLSl^ ^3)-^ 

<15> <^a>^ o_S ESD.S.JL513.5. ^f-g-sq^ NMOSM^^l^E^ 7}^ «>°l#^-S-^-°fl ESD 

il^li(stress)t ^]^*Vcf. 
<16> *1]2:£ofl HAl^ «>^ol ( ESD ^SBll^7> sflnoll «?l7l-Sl^ NMOSS^^iEl(Nl)^) H.efl 

^tfr JtLelMH.E}-£ (Junction Breakdown)^ S]Sfl #(hole)°l 71^5. «<M^t}. °H, 
*^^-7> p+7}&?}°) ^^^-^o] 0.7V1- ^ ^ 

<17> o]ufl^ U>o]^e|- M ^fl^l>iEi(Bl)7> €^5^ O.^ oltlfl o) ^oj-o. 1^7^ 

(Triggering)^i^olE]-3l tb^. 
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1020000087294 2001/1/2 
<is> ZLfU-ll, #7] MOSB. ®*\^&\(m)2] SejTl^^i^ ^^M-ECSubmicon) 7]^H 

^Tfl TflolM AVsj-^oll ^(Damage)* ^Ml^ ^1^1 oj&t}. 

<19> u±s}*], if^s] ESD (Immunity)* #7>A]7l7l W ESD 

<20> ^3-7] sq- ^ -=-3^- ^^>7l ^v$o\) trfs. ESDiLJ:2l5.^ NMOS^^H^l^Els. 



<2i> #71*4 ^*>7l -g- ^ofl nf€- ESDM-S-SlS^ <y/#^ NM0S 

^L = » -f-*H ^^"7> 8>£^- -i^tj-. 

< 23 > s. 3^. -g. ^ofl ESDiLJLslS^ 31 o}-£oi 

<24> £ 3o\) «V^^-o] ^hgofl rtf^ ESDiSLS]^^ »ll£.^l S^l^l #efl^ ESDHJl 
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<25> NMOSM^l^iBl(Nl)^ 7l^-(ig3.)7> 4°l-2-^ ^wj-^^ofl o}^ ^ 

3 (Potent ial)7> *r SiS.^-, q-oj^^o] NMOSS^^^b] (Nl)^ *g£L 

(BulkH ^tb^. °H, 4°l^^^r sfl^sl- 3*l(Vss)*} 0 W ^^o.^. 

#7] ^Bflo^ tH-SLS-fe aja^l)^ ^ f2S *r XI 4. SEtt, 

^ cfo]^co^ ^ ^^S-^HH cfol^c # -f-^c^ ^s. 7 > 

4. 

<26> ZlSlJl, ^sflsf §^s}t1| NM0SM^fl^>iEKNl)2] J=3]<?1£: 3fl=(^^ SE^r #§H-E.H 
^#S)ZL 3*l(VssH TflolS^ vss SE^- # oj^B^l ^€4. 

°H, n l^^ ^S. Rsub^"7l^-sj-ol4. 

<27> olSf^-o] yQ-T$6)) n).a ESDH JL3} 3.4) tf-g-3}- ^Cf. 

<28>ESD ±E?l]i7} 10)^1 ^l7>5]^ NMOSS^^l^(Nl)^ cfoj^c (D1) oii ^ 

§-ofl ^ PN^^ fJE-ol (Built-in)^*?] 9= 0,7VoHM e)^ sflig- 

cH_$_i=(Dl)7l- H£r^cf. 

<29> neldl, cH_2j=7}- ^S]^ &7l nfl^-ofl i^=(A)£] ^ #(tH 
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i^L(BH ^Blfe 2rJ=(A)ofl ^e]fe €«?HH 3.5V!- IH 

^ (Potential )7> ^o^Tfl , 7}&<>\ ^7} 7|#AHofl ^^*> 

(0.7V)7> -g-o]§>7ll €4. 
<30> o]^^ ^ ^^oflA-lS. W>o]S.5l- a^^^EKBl)^ E ig o] <ajo^ olcRr 3* 

7flolH ^S^ofl ^^S. ^*>7ll ^Cf. 

<31> £th €■ ^^4" NMOSS^^l^(Nl)^ 7}&o\] ^17HH ^*}^ # 

2fl ESD^* M-Bl-ifl^ *fl2JiflW=iEl-£ #fl-(it2#)°l ^ M-E^tf. 

<33>ZLE|J1, ^Hl#^r ^ , 

€£r^ ESD€^-» ^S(ShuntH^ Tflo] e a>s}-^H1 ^^o] o]7>s]^ 

*g-*l*H, It2^ 3.7} (magnitude)* ^7}X\^ ESD^¥* H=4M^ *r s47> 
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i] 

si-; 

ESD 

2] 

^IIW 5&°H, #?1 cfol^=^ 
[^t 1 * 31 

*ihh sa<>w. #71 tj-oi^H.^. 

PN^l^coi ^ a^os. ^ ESD JiSslS.. 
[^^■* 4] 

*>M" °1#*1 ^ ^ f>\±= ESD iLislS. 
5] 

^ 3#-§-*M ^s 7> ^s.^. s^e)^ ^-g- ^lo S ^ 

ESD iL3:S|S.. 
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[3^* 6] 

^«oH^S ^1 ^^lir 33 <g- ^^5. ^ ESD 1I5]S. 
7] 

3. «fe ESD 
8] 

<8/#33f) = fi)-; 

<y/#^ Sfl^ 7l^A>o]^ ^4*5^, *\}°}^7} ^7} flH^ Cfol^-S.^ #^#*H1 3 
ESD 

7l^ol^ f ^^Hl ^^S)^ ^-ir ^^.S. ^ ESD iLJisJS. 
10] 

PNcfol^^o] s^o S fr>^ ESD SLil3i| . 
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[3^8- HI 

^ cfol^l- f-s}^ jra*] oy$m S^tt 

ESD HJlSIS. 
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[51 1] 



12 

jL 



10 



S 



Oh 



z 



Oh 



Vss 



[£L 2] 



R 



VssS£-& -i-tV-Sr <?lnlE| 



VSS 



3 [i 



p + n + | n + 1 |_p* 



Nl 



P + 7]% 



15L 3] 
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4] 



R 



vss^^- <y*iBi 




Nl 



L N_we_lj_ 



j |__ N weU_ j j N welj 



Dn 



i 
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Dj 
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